Introduction. In this study, the effect of the machined surface layer on high cycle fatigue life of medium strength steel, 2.25Cr-1Mo, was investigated. Then, prediction method of fatigue life was proposed.
Observation of machined surface layer. Present study used 2.25Cr-1Mo. The hour-glass type specimen(diameter is 5 mm, radius is 60 mm and lengh is 88.3 mm) was used in this study. Specimen was machined with spendle speed n = 1800 rpm and feed speed f = 0.1 mm/rev. Fig. 1 shows height, H, distribution of specimen surface using laser microscope. The fatigue test was performed for this specimen under stress amplitude σa = 370 MPa. There was scratch in the gropve made by machining. The depth and length of this scratch were 4 and 50 µm, respectively.
Indentation tests were performed in order to measure the hardness of machined surface layer. Test results were not shown but there was no difference in hardness depending on distance from specimen surface.
Residual stress was measured by X-ray diffraction method. The result shows there was 226 MPa tensile residual stress on the specimen surface.
Evaluation of high cycle fatigue life. High cycle fatigue tests were performed for the specimen shown in the previous section using ultrasonic fatigue testing machine at cyclic frequency of 20 kHz. In addition, we performend faituge tests for specimen whose machined surface layer was removed by axial polishing (1) . Specimen with and without machined surface layer were refferd to as the AM and GR, respectively. Fig. 2 shows the relationship between faituge life, Nf, and stress amplitude. Fatigue lives and limit of AM were shorter and smaller than those of GR. The observation results of crack initiation and growth of AM using replication tequnique were not shown but a crack was initiated from the scratch shown in Fig. 1 .
Investigation of prediction method of fatigue life. In this section, prediction method of fatigue life with machined surface layer was investigated. In this study, specimen included both scratch and residual stress so these were modeled by a method explained below. The stress intensity factor range, ∆K, was calculated using area of scratch √area (2) .
The stress range, ∆σ was calculated by Eq. (2) referred from WES2805 (3) . where σrs is residual stress. We can consider the effect of scratch and residual stress on fatigue life using Eq.
(1) and (2). where Fig. 3 show prediction results. Symbol indicates stress intensity factor range of the scratch. The dashed line describes the most conservative data of threshold stress intensity range indicated in WES2805. There are no fractured data under the dashed line. The dotted line describes the result of fatigue life prediction from crack growth characteristics in WES2805 and average size of scratch. The fatigue lives of the experiments are longer than those of the predictions. Therefore, we can predict fatigue life and limit using the size of scratch and WES2805.
Conclusion. In this study, fatigue tests were performed for specimen with machined surface layer. This study reveals that we can predict fatigue life and limit using the size of scratch and WES2805.
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